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(54) Screw anchors for use in 
masonry 

(57) A threaded fastener 1 0 designed 
for anchoring embodiment into 
masonry structures 24 which include 
relatively hard aggregate. The shank 
has formed thereon a spaced, helical 
continuous thread 12 extending from 



the entering portion 1 3 towards the 
enlarged head portion 1 4 for a 
substantial portion of the length of the 
shank, the helical thread having a V- 
shaped cross-sectional configuration 
with the flanks of the thread 
intersecting at an included angle A, in 
the range of 50° to 65 °, and the 
helical thread extending about the 
shank at a lead angle A, in the range 
of 6° to 8.5°. The fastener is inserted 
with a rotational speed not exceeding 
250 RPM at torque levels not less 
than 1 50 in. lb. (1 700 cm N>. A 
second helical thread may be located 
intermediate the turns of the main 
thread and have a smaller crest 
diameter. 
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SPECIFICATION 

Screw anchors for use in masonry 
• aggregate. "° 0,0 rconCf «e structure wh,ch structure is formed by utilizing relative* Cd 

must ,n some way be activated to c^TwJ^ESZX? ^ maso . n ?- 11,9 Stud -«VP* anchor" 
masonry to properly provide suitable pull^ «re^th inlifT^ • nt wi i Wn ,he wa,,s of *• 
of securement to masonry suucturtttolTXtiuted t ** * •*£?■*»"»■ *«m advances in the art 
engage the walis of a bore in the nrn^S^SSB^S^SS^ 8nCh0fS wWch thre8di "9'v 10 
patents such as U.S. Patents Nos. 3 902 399^ 3 937^^9 ° f ,hese • c ™ w ancho " a ™ shown in 

composite 

or masonry with aggregate of relatively hart materials sul « n™ ?^'!'^ 8 ' areas ,orm concfe,e 
problems, of screw type anchors of the prforaTbeino unaht ,« 9 T °' ,ike " Such material testes y 5 
large torque requirements being neceiarv to emhl?i Z Dene,ra,e ,he walls of the bore, or very 

that the term masonry used ht&tata Mended tTh, „1 * rMdS ' m ° the wa,,s - 11 should °* understood 
indudes but is not necessarily iKlS^^teiS!!"^* "*««* — 



includes but is not necessarily I^TZl ? stone - |ike buildi "8 materials and 

20 It has been found toatevTnhKn^Z? ^*' briek ma ««^»*. ceramic materials. 

between the severe, pa4me«e" o "a S£d^^ rt .£S:'* d faS,enerS ' 8 «"*"» 20 
perm.t such a system to work effectively and efficte C °" Cfete ° f m8Son,y exists whi<!h wi » 

A screw type anchor according t^ ^.t ? rJ . a 99regate concrete. 
P^eterminedXmeter fo^^ is for retention in a bore of 

25 extending shank with an enla^T^Z^o^^VJ^ inC,udes an axia,lv 

opposite extremity, the head portion M^mSS^SXTli bore an,erin9 P° rti °" « the 25 
thereon a spaced, helical, continuous *read fxtend E^k 9 surfaces; the *«* having formed 
head portion for a substantial porton ^kZSS%%EZ% 1 l"? T^ 0 " ,0Wards the en,af 9« 1 
cross-sectional configuration with the flanks ^of?hI?^»,H • . k ' he,ical havin 8 8 V-shaped 
30 of 50» to 86- and the helicalXead eJendinJ IZZZZ T*"? 81 80 inC ' Uded an <* e in «*• 
a6-. Such an anchor has been found %£3mMS£Z^!!, ^ the ra " 9e of 6 ° 10 30 

bore SSSA SolftSr f V^" Wherai " *• 

35 the average penetration oMhe cres of fhe hTead^h "'TT. V ^ ° f the anchor ' *> th * 
predetermined crest diameter ^%SX^^S^^ T* t Subs,a " ,ial| V 0 05 *"« 35 
application torque. proportions contnbute to good pull-out strength using acceptable 

less than 1 50 in.lb( 1 700cm N) ^ exceedi "9 250 RPM at torque levels not 

inven2n. a Xse7aw1n J!:- 98 *™ * '""^ embodi ™" of these aspects of the 

45 Ftaurl 2 Is I ^ le . Va r ,i0n f!. VieW . in "I"? 8 ' $eCtlon of 80 anch ° f in a °°re in masonry; 45 
S \ I 9 : e ". larfled s*"' 0 " 8 ' vl «w taken axially of the anchor and bore- and 

Knc^ riTp' t0 ?? Ufe ! bUt With an a,tema « ve embodiment of Z arfchor. 

at leas™™ SidM Tfo med ZrU!, 8 ^ 6 ^" 6 ^ 2° h8vin9 an e,on « ated sha " k w hich includes 

oarametT^r ^ "T^" 8 re ' 8tivelv hard 8fl 9 re fl 8te conc r 8 « a w '" 8 *0"'V structure 24 The 
sTC^esytte^^^ 
55 anUeSdtr^^^ 

60 - 0 . In ^ dev e'opment of this invention it has been found that the included anale of th« thr»*H ^ «n 
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55 



anglers one of thfvlK^rS^ 

small, and the thread thus weak, as to be mutnatet? or nTS JL" 22 .5? *5 Md an 9 le ™« not be so 
6 penetration In hard aggregate material Tor « ta^f . • Ppl,ed and permit ,in,e ° r "o 
and which could leadtoSnaS^^^ 

°<' aa 4^ S ^ 

range of 6» to 8.5<". This range foAhe helix ano a n«^«« ^ ^ 81 ?' s angle •» ir > *e 

10 aggregate material. H has fu^her been found Sat hZEZZ???" ^ " * ^i 6 " 1 in ,he hard 
tendency to strip or deform the threads created In the J£ V" 9 '!" Sma " er th8n 6 ° the 1aste ™ » 
able to penetrate the concrete or masoZ tfT ZXS^Z f Ven thou9h the ,as,ener may be 

excrete may W ate exceXpress^A 

is 

20 highly desirable in conjunction wi* rte abW two ^ d,a ^" er . D « has found to be 

and the helix angle. It has been found^^fTthldeo^.^* namel *J, he «"<*i(led angle of the thread 
substantially 0.05 times 0. (crest dtam^iri ,h!„ fh P e "9 a ?ement "d" shown in Rgure 2 is 
specific parameters "d"! 0 . D? A, andTwM ™, J,?™*™*?" f 6 " ° f «» "Relationship of the 
tightly within the hard aggregate waE Sl^S FT ^i*** fastener t0 *» '^ed 

25 harm to either the eonJSmSS^^^^^S %!?T" * * d ™* n wi,hout ™™»«™ or 
engagement is required for M^Z^£S!S^V £7 that 3 much flreater 
that such a maximum depth of enWment mT^fT^? SyStem ' il must * ""^rstood 

accomplished using relatively «mS*£2 fLT ta 'l 88 *' 6 or prac,ical ' 81008 * is «° b ° 
high toVque. Thus it his be^ ^"^""I 0 " ma *' abnormally 

30 completed fastening ^em^m7to7re^lll^^ ' 0n V f "* °f °:° 5 times °< provides 8 re,iab 'e 

Specfic examples of fastening systems designed in accordance with this invention are as follows 
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30 



40 



-7/32 inch (0.210 inch; 0.533cm) 



Nominal anchor diameter 



45 



Crest diameter 
Helix angle 

Depth of thread engagement 
Threads per inch 
Thread included angle 



0.2 10 inch (0.533 cm) 
7.8° 

0.01 inch (0.025 cm) 
11 (4.3 per cm) 
60° 



45 
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1/4 inch (0.250 inch; 0.635 cm) 



Nominal anchor diameter 



10 



15 



Crest diameter 
Helix angle 

Depth of thread engagement 
Threads per inch 
Thread included angle 

5/1 6 inch (0.3 13 inch; 0.795 cm) 



Crest diameter 
Helix angle * 

Depth of thread engagement 
Threads per inch 
Thread included angle 

3/8 inch (0.375 inch; 0.952 cm) 



Crest diameter 
Helix angle 

Depth of thread engagement 
Threads per inch 
Thread included angle 



0.250 inch (0.635 cm) 
7.25° 

0.0125 inch (0.032 cm) 
10(3.95 per cm) 
60° 

Nominal anchor diameter 



0.313 inch (0.795 cm) 
7.20° 

0.016 inch (0.041 cm) 
8 (3. 15 per cm) 
55° 

Nominal anchor diameter 



10 



0.375 inch (0.952 cm) 
6.9° 

0.020 inch (0.051 cm) 
7 (2.75 per cm) 
55° 



15 



20 



25 



30 



The reasons for the unique effective relationships between the parameters noted above are not 
entirely known, but it is believed that it is a combination of the parameters to provide the optimum 20 
surface engagement between the threads and the masonry or concrete without substantially increasing 
the torque requirements and maximizing the pull-out strength of the complete joint. 

The root diameter D 3 must also be a part of the complete dimensioning of the system, and it has 
been determined that a relationship between crest diameter D, and the root diameter D, should be such 
that D, is substantially 0.75 times D, to provide the necessary space between the threaded fastener 10 25 
and the walls of the concrete bore 26. The dust or debris 30 developed during the embedment of the 
fastener also creates an important ingredient in the fastening system, and the distance between the root 
diameter D 3 and the bore diameter D 2 must be designed to collect the dust and to provide a sufficient 
amount of compaction of the dust which acts as a secondary frictional securement force within the 
system. 

Further parameters found to be important in providing an adequate fastening system for hard 
aggregate masonry are the rotational speed and torque applied to the anchor during insertion in the 
bore. Typical rotational speeds of equipment generally used in driving threaded fasteners or in hammer 
drills are in the neighbourhood of 1 500 RPM. It has been found that anchors of the type described 
35 herein are advantageously applied at speeds and torques which would be considered in the art as low 
speeds and high torques. For example, a rotational speed not exceeding 250 RPM in conjunction with 
torque generally not less than 1 50 in.lb. ( 1 700 cm N) provides a properly secured anchor. 

Turning to Figure 3, an alternative embodiment of the fastening system is shown wherein like 
reference numerals designate like elements with the addition of the "prime" notation. In this 
embodiment a second helical thread 20* is shown to be positioned intermediate the turns of the primary 40 
thread 1 2'. This thread 20* has a V-shaped cross-sectional configuration with the flanks of the second 
thread intersecting at a much sharper included angle shown as A'* Preferably this is in the range of 30° 
to 55°. With this smaller included angle the amount of dust or concrete debris 30 can be maximized 
and yet provide a stabilizing influence In the system by centring the device and thus maximizing 
efficiency and effectiveness of the total system described above. 45 
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While many of the parameters above for specifically designed systems may be found individually 
in some prior art threaded devices, it is submitted that the specific parameters for each specific system 
taken in a composite produce a new and unexpected result in the embedment of threaded fasteners in 
hard aggregate concrete. 

5 CLAIMS ^ 

1. A screw type anchor for retention in a bore of predetermined diameter formed in a masonry 
type support surface, the anchor including an axially extending shank with an enlarged head portion at 
one extremity and a bore entering portion at the opposite extremity, the head portion including rotation 
inducing surfaces; the shank having formed thereon a spaced, helical, continuous thread extending from 1 o 

1 0 the entering portion towards the enlarged head portion for a substantial portion of the length of the 
shank, the helical thread having a V-shaped cross-sectional configuration with the flanks of the thread 
intersecting at an included angle in the range of 50° to 65°. and the helical thread extending about the 
shank at a lead angle in the range of 6° to 8.5°. 

2. A screw type anchor according to claim 1 , wherein the threads per inch and crest diameter of 15 
1 5 the thread are respectively, substantially 1 1 and 0.2 1 0 inches (4.3 per cm and 0.533 cm). 

3. A screw type anchor according to claim 1 , wherein the threads per inch and crest diameter of 
the thread are respectively, substantially 10 and 0.250 inches (3.95 per cm and 0.635 cm). 

4. A screw type anchor according to claim 1 , wherein the threads per inch and crest diameter are 
respectively, substantially 8 and 0.3 1 3 inches (3.1 5 per cm and 0.795 cm). 20 

20 5. A screw type anchor according to claim 1 , wherein the threads per inch and creast diameter are 

respectively, substantially 7 and 0.375 inches (2.75 per cm and 0.952 cm). 

6. A screw type anchor according to any of claims 1 to 6, wherein the continuous thread extends a 
distance of at least six pitches along the shank. 

7. A screw type anchor according to any of claims 1 to 6. in combination with the support surface. 25 
25 wherein the predetermined bore diameter is substantially equal to 0.9 times the crest diameter of the 

thread of the anchor, so that the average penetration of the crest of the thread into the wall of the bore 
is substantially 0.05 times the predetermined crest diameter. 

8. A screw type anchor according to claim 7, wherein the shank has formed thereon a second 

helical continuous thread, extending from the entering portion towards the enlarged head portion for a 30 
30 substantial portion of the length of the shank, the second helical thread having a crest diameter less 
than the predetermined crest diameter of the first thread and substantially equal to the predetermined 
diameter of the bore, and having a V-shaped cross-sectional configuration with the flanks of the second 
thread intersecting at an included angle in the range of 30° to 55°. 

9. A method of securing a screw-type anchor in relatively hard aggregate masonry material 3 5 
35 including the steps of accurately forming a bore of predetermined diameter in the masonry, and 

threadingly engaging the screw type anchor within the bore by axially inserting the anchor with a 
rotational speed not exceeding 250 RPM at torque levels not less than 1 50 in.lb ( 1 700 cm N). 

10. A method according to claim 9, wherein the screw-type anchor has a thread crest diameter 

such as to provide a bore diameter/crest diameter relationship of substantially 0.9 to 1 . 40 
40 1 1 . A method according to claim 1 0, wherein the helical angle of the thread on the anchor is in the 

range of 6° to 8.5°, and the flanks of the threads intersect at an included angle of 50° to 65°. 

1 2. A method according to claim 10, wherein the anchor is threadingly inserted in the bore a 
distance of at least 6 pitches. 
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